Enhanced in vivo therapeutic efficacy of plitidepsin-loaded nanocapsules decorated with a new poly-aminoacid-PEG derivative.
The focus of this study is to disclose a new delivery carrier intended to improve the pharmacokinetic characteristics of the anticancer drug plitidepsin and to favor its accumulation within the tumor. These nanocarriers named as nanocapsules, consist of an oily core surrounded by a highly PEGylated polyglutamic acid (PGA-PEG) shell loaded with plitidepsin. They showed a size of around 190 nm, a zeta potential of -24 mV and were able to encapsulate a high percentage (85%) of plitidepsin. In vivo studies, following intravenous injection in healthy mice, indicated that the encapsulation of the drug within PGA-PEG nanocapsules led to an important increase in its area under the curve (AUC) which is related to the important decrease of the clearance, as compared to the values observed for the drug dissolved in a Cremophor(®) EL solution. This improvement of the pharmacokinetic profile of the encapsulated plitidepsin was accompanied by a high increase (2.5-fold) of the maximum tolerated dose (MTD) in comparison to that of plitidepsin Cremophor(®) EL solution. The efficacy study performed in a xenograft tumor mice model evidenced the capacity of PGA-PEG nanocapsules to significantly reduce tumor growth. These promising results highlight the potential of PGA-PEG nanocapsules as an effective drug delivery system for cancer therapy.